line n'a d'effet qu'à partir du 3 e jour de culture. Par ailleurs, le rapport production de lactate/utilisation de glucose est environ deux fois plus important chez la brebis que chez la vache. L'insuline augmente et la DEX diminue ce rapport dans le TA ovin mais pas dans le TA bovin. La DEX en pré-sence d'insuline augmente ce rapport chez les deux espèces après 4 ou 5 jours de culture.
Summary &horbar; This study investigated the hormonal regulation of lactate production and the lactate production/glucose utilization ratio in sheep and cow adipose tissue (AT) explants. The effects of insulin (2 mU/mL) and/or dexamethasone (DEX, 100 nM) were measured in perirenal AT of adult nonlactating non-pregnant cows (n = 5) or ewes (n = 5) given a restricted diet followed by overfeeding. The AT explants were incubated for 7 days. Under basal conditions, the lactate production was two times greater in sheep than in cow AT. Insulin increased lactate production in the two species, whereas DEX decreased it. DEX, in the presence of insulin, increased lactate production from day 3 to day 7. The lactate production/glucose utilization ratio was about two times greater in sheep than in cow AT. The presence of insulin increased, and that of DEX decreased this ratio in sheep AT, whereas it was not changed in cow AT. DEX, in the presence of insulin, increased this ratio in the two species after 4 or 5 days. ruminant / adipose tissue / lactate / insulin / dexamethasone Résumé &horbar; Effets de l'insuline et/ou de la dexaméthasone sur la production de lactate et son rapport avec l'utilisation de glucose par les tissus adipeux ovin et bovin maintenus en culture pendant 7 jours. La régulation hormonale de la production de lactate et du rapport production de lactate/utilisation de glucose dans le TA est étudiée chez les ovins et les bovins. Les Indeed, the effect of insulin was greater in cow than in sheep AT on the first day of incubation, then the relationship was reversed from day 4. Moreover, the addition of DEX to the insulin-supplemented medium significantly increased glucose utilization in sheep AT, whereas it had no effect in cow AT. Smith and Prior (1986) also noted pronounced differences in glucose utilization between sheep and cow subcutaneous AT, depending on the presence or absence of acetate and lactate in the incubation medium. The products of glucose metabolism in ruminant AT are carbon dioxide, NADPH and acylglycerol glycerol (Vernon, 1980 ), but glucose is also recycled as lactate both in vivo (Khachadurian et al, 1966) and in vitro (Khachadurian et al, 1967; Robertson et al, 1982 (Faulconnier et al, 1994) and the ewes (Chilliard and Faulconnier, 1995) (Faulconnier et al, 1994; Chilliard and Faulconnier, 1995 (Faulconnier et al, 1996) . Lactate production was expressed in micromoles of lactate released into the incubation medium/24 h/10 6 adipocytes. The amount of glucose removed daily from the incubation medium by the same AT explants was from data of Chilliard and Faulconnier (1995) . The LP/GU was expressed as the ratio of lactate carbons appearing in the medium compared to the glucose carbons disappearing from the medium, expressed in percent.
Statistical analysis
Data from both species and all incubation times were analyzed together using the GLM procedures of SAS (1987) ( (Winer, 1971) (1987) according to a mathematical model taking the animal effect into account, and comparing the four treatments (control, insulin, DEX, and insulin + DEX). The differences between treatments were tested using the Student-NewmanKeuls test with a probability of 0.10, 0.05 or 0.01.
The differences between two days of incubation were tested using the paired t-test (Snedecor and Cochran, 1967 ) with a probability of 0.05 or 0.01.
RESULTS

Overall analysis
For lactate production, the main effects of species, insulin, DEX and day of incubation were significant, as were several interactions: insulin x DEX, species x insulin, species x insulin x DEX, species x day, insulin x day, DEX x day, species x insulin x day, insulin x DEX x day and species x insulin x DEX x day ( (20, 23 and 34%, respectively).
The addition of insulin alone to the medium increased (P < 0.01, on days 2 and 3) and the addition of DEX alone decreased (P < 0.01, on days 3 and 5) LP/GU in sheep AT (fig 2) . However, these two hormones had no significant effects in cow AT (fig 2) . ). (Vernon, 1980; Smith and Prior, 1982 (Smith and Prior, 1986) . Some lactate could be produced in AT from endogenous glycogen or through gluconeogenesis from amino acids, but this has not been studied in ruminant AT. However, when no lactate is added to the incubation medium (as in our study), most of the lactate produced is derived from exogenous glucose (Smith, 1983) . Smith (1983) Under basal conditions, lactate production at day 1 was two times greater with sheep (17.5 pmol/24 h/10 6 adipocytes) than with cow (7.8 pmol/24 h/10 6 adipocytes)
AT. These results are consistent with the greater glucose utilization by sheep (40.4 pmol/24 h/10 6 adipocytes) than by cow (23.5 pmol/24 h/10 6 adipocytes) AT, on day 1 of incubation, using the same experimental conditions and AT explants (Chilliard and Faulconnier, 1995) . Similarly, after extended incubation, lactate production was two times greater with sheep (18.6 pmol/24 h/10 6 adipocytes) than with cow (7.9 pmol/24 h/10 6 adipocytes) AT, whereas glucose utilization was similar in the two species (21.7 and 18.5 pmol/24 h/106 adipocytes in sheep and cow AT, respectively) (Chilliard and Faulconnier, 1995) . As a consequence, at day l, the LP/GU in cow (16.6%) and sheep (21.6%) AT were similar, but they differed after extended incubation. These results agree with those of Plested et al (1987) who reported that lactate release amounted to 25% of glucose utilization by subcutaneous sheep AT explants incubated for 24 h. To our knowledge, the only study comparing directly LP/GU between sheep and cow AT was that of Smith and Prior (1986) with subcutaneous AT incubated for 3 h. They reported that the specific yield of lactate from glucose was 30-32% in AT of both species in the presence of 10 mM acetate plus 10 mM lactate. Thus, there was no difference between species after 3 h of incubation as in our study after 1 day of incubation. However, their values (30-32%) are higher than those of our study ( 17-21 %) . This difference might be due to difference in incubation duration and/or to the fact that all the flasks in their study contained high lactate (10 mM) and insulin (33 mU/mL) concentrations. We can speculate that, in the present study, the cow AT used more glucose carbons in the tricarboxylic acid cycle, or for nucleic acid synthesis via the pentose-phosphate cycle, and/or for glyceride-glycerol synthesis. Indeed, these two latter pathways could be related to glucose-6-phosphate dehydrogenase (Faulconnier et al, 1996) and glycerol-3-phosphate dehydrogenase (Chilliard et al, 1991; Sebastian et al, 1993 ) activities that were greater in cow than in sheep visceral AT. However, glucose-6-phosphate dehydrogenase activity was similar in cow and sheep subcutaneous AT (Smith and Prior, 1986) . In rat AT, 5 to 60% of glucose carbons were converted to lactate depending on the age of the animal (Grandall et al, 1983; Thacker et al, 1987) , its nutritional state (Thacker et al, 1987; Newby et al, 1990) and the adipose storage site (Fried et al, 1982; Newby et al, 1988 (Chilliard and Faulconnier, 1995) . The magnitude of the increase (+ 52 and + 56% in sheep and cow AT, respectively) after 24 h in vitro was similar to that observed by Vernon and Taylor (1988) with ovine subcutaneous AT. Similar results were also noted with isolated rat adipocytes incubated for 2 h (Fried et al, 1982) . Moreover, in the present study, insulin produced a more marked stimulation of lactate production on day 2 than on day 1 of incubation, which is in agreement with Plested et al (1987) with sheep subcutaneous AT explants. We also observed that the basal LP/GU in sheep AT was increased by insulin on day 1 (+ 34%, not significant), day 2 (+ 30%, P < 0.01) and day 3 (+ 22%, P < 0.01) of the incubation, whereas insulin had no effect on LP/GU in cow AT. These results are contrary to those of Vernon and Taylor (1988) , who reported that insulin (2.5 mU/mL) decreased (-22%) LP/GU in sheep subcutaneous AT after 24 h in vitro. In fact, the stimulative effect of insulin on glucose utilization in our study (Chilliard and Faulconnier, 1995) was smaller (+ 13%) than in the study by Vernon and Taylor (1988) (+ 100%), whereas insulin stimulated lactate production in the two studies to a similar extent (+ 50%).
The addition of 100 nM DEX to the incubation medium decreased lactate production, especially in sheep AT (-68%), during the first 5 days of incubation. This is consistent with the fact that DEX also decreased glucose utilization by sheep and cow AT explants under the same experimental conditions (Chilliard and Faulconnier, 1995 (Chilliard and Faulconnier, 1995 incubation. This is consistent with the fact that it had no effect on glucose utilization in these two species under the same experimental conditions (Chilliard and Faulconnier, 1995 (Chilliard and Faulconnier, 1995) . It may be that in cow AT, the DEX may change the partition of glucose between lactate, acylglycerol glycerol synthesis, C0 2 production, or nucleic acid synthesis. As a consequence, DEX addition to an insulin-supplemented medium increased more lactate production by cow AT (fig 1 ) than glucose utilization (Chilliard and Faulconnier, 1995) 
